Objective: The purpose of this study was to describe the patterns of prescription medication borrowing and sharing among adults, particularly women of reproductive age. Methods: Data were collected from the 2001-2006 HealthStyles surveys, an annual mail survey conducted in the United States concerning trends in health behavior. The total responses received were 26,566 of 36,420 surveys mailed (response rate 73%). Of these total responses, there were 7,456 women of reproductive age (18-44 years). Survey questions included whether participants had ever shared or borrowed a prescription medication, how often participants shared or borrowed medications in the past year, and types of medications shared or borrowed. Data were weighted by matching sex, age, income, race, and household size variables to annual U.S. census data. Associations between demographic factors and borrowing and sharing were studied. Results: Overall, 28.8% of women and 26.5% of men reported ever borrowing or sharing prescription medications. Women of reproductive age were more likely to report prescription medication borrowing or sharing (36.5%) than women of nonreproductive age (Ն45 years) (19.5%) (rate ratio [RR] 1.87, 95% confidence interval [CI] 1.77-1.99). Of reproductive-aged women who borrowed or shared prescription medication, the most common medications borrowed or shared were allergy medications (43.8%) and pain medications (42.6%). Conclusions: Prescription medication borrowing and sharing is a common behavior among adults and is more common among reproductive-aged women than among women in other age groups.
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Introduction
B
ORROWING AND SHARING PRESCRIPTION MEDICATION are behaviors of medical and public health concern because of the possible repercussions of such behaviors. Medicationsharing consequences might include unanticipated side effects, complications of incorrect use, drug-drug interactions, antibiotic resistance, and addiction or misuse related to the addictive properties of some medications. These outcomes could be hazardous to the person borrowing the medication and, in the case of antibiotic resistance, the population at large. Additionally, medication borrowing is of particular concern among women of reproductive age because of possible teratogenic effects on a pregnancy. Women who borrow prescription medication are less likely to receive counseling about potential teratogenic effects of the medication.
Limited data are available describing the prevalence and practice of prescription medication borrowing and sharing among adults. A study of prescription medication borrowing and sharing among children aged 9-18 years found girls were more likely to borrow or share medication than boys and also found significant differences between age groups. 1 The objectives of the present study were to describe the patterns of medication borrowing and sharing among adults aged Ն18 years, particularly among women of reproductive age, to evaluate demographic factors associated with medication borrowing and sharing and to examine reasons why women borrow or share medications.
Materials and Methods
Data from [2001] [2002] [2003] [2004] [2005] [2006] HealthStyles surveys were used for analysis. The HealthStyles surveys are annual mail panel surveys of noninstitutionalized adults in the contiguous United States and Washington, DC, aged Ն18 years. This survey, conducted for Porter Novelli by Synovate (Chicago, IL), an international research company, covers consumer opinions and trends in health behaviors. Synovate uses a consumer panel that includes approximately 600,000 recruited households in the United States that represent a range of demographic characteristics. Participants agree to participate in periodic mail surveys in exchange for small gifts, such as 30-minute telephone calling cards and a lottery chance to win $50-$250 per completed survey. Each year, surveys are mailed to a stratified random sample of these households, with different subjects surveyed every year. Synovate abides by all professional codes of conduct set by the European Society for Opinion and Marketing Research, the Council of American Research Organizations, the American Marketing Association, and the Market Research Society. Informed consent is obtained, no personal identifiers are recorded in the data file, and participants can refuse to answer at any time. No review by the CDC Institutional Review Board was conducted because researchers had no access to any individually identifiable data.
Data from the HealthStyles surveys were stratified and weighted to annual 2001-2006 U.S. Census Current Population Surveys on five demographic variables: age, sex, race, household size, and household income, thus creating a nationally representative sample accounting for nonresponse bias among participants. An assessment of validity of the HealthStyles survey, which uses a panel survey method to identify respondents, has shown a high correlation with responses to similar questions administered using the Behavioral Risk Factor Surveillance System (BRFSS), which uses probability sampling. 2 Data from the HealthStyles surveys have been used in various fields of health research to analyze knowledge, views, and behaviors in the United States. 1, [3] [4] [5] [6] [7] [8] [9] Details on the study design and methods have been previously described. 10 Prescription medication was defined in the survey as: "A 'prescription' means the doctor has signed a paper so that you can get a medicine. It usually has your name on it. It does not mean medicines like Tylenol or aspirin that you can just buy at any grocery or drug store." Participants were also instructed, "Sharing medicine means that you give your prescription medicine to someone else, or you take their medicine." For all years of this study, two questions were asked to identify respondents who had borrowed or shared prescription medication. Survey participants who responded yes to the question, "Have you ever shared your prescription medicine with someone else?" were considered to have shared medications. Those who responded affirmatively to the question, "Has anyone else ever shared their prescription medication with you?" were considered to have borrowed medications. Those who responded negatively to both questions were considered to have not borrowed or shared medications; respondents were also included in this category if they responded negatively to one of the questions and "Don't know/not sure" to the other. Respondents were excluded from analysis if they either did not answer both of the following questions or answered "Don't know/not sure" for both: "Have you ever shared your prescription medicine with someone else?" and "Has anyone else ever shared their prescription medication with you?" An additional question was asked to determine the frequency of these behaviors: "How many times in the past year have you shared any prescription medication?" For the years 2003-2006, the question, "Which, if any, of the following prescription medications have you shared or borrowed?" was asked, with eight broad categories-allergy, pain, acne, mood medications, antibiotics, birth control pills, other, and none-for which respondents could select more than one answer. An example of each was provided, for example, "Acne medication (like Accutane ® )." These categories were selected from early qualitative responses and common usage data. These two questions pertaining to the frequency of borrowing or sharing and the type of medication shared were analyzed only for respondents who reported borrowing or sharing. Descriptive statistics were used to characterize respondents; rate ratios (RRs) and confidence intervals (CIs) were calculated to assess the associations of demographic and other variables with the practice of prescription borrowing and sharing. Responses were compared by sex, reproductive status, income, race, household size, education, marital status, and a number of other variables, including use of the Internet for health information and self-reported health status. All statistical analyses were calculated after the weighting method described previously was performed. The data were analyzed using SAS version 9.1.3 (SAS Institute Inc., Cary, NC).
Results
From 2001 to 2006, 36,420 surveys were mailed to households in the consumer panel; the total responses received were 26,566, yielding a response rate of 73%. Annual response rates ranged from 66% to 80%. Of the total responses, there were 7,456 women of reproductive age (18-44 years). A total of 277 respondents, including 56 women of reproductive age, were excluded from analysis because of incomplete or "Don't know/not sure" answers for the two main questions pertaining to medication borrowing and sharing. Thus, there were 26,289 total respondents, including 7,400 women of reproductive age, in the analysis.
Overall, 28.8% of women and 26.5% of men reported ever borrowing or sharing prescription medications (RR 1.08, 95% CI 1.04-1.13). Women and men reported borrowing medications at nearly equal rates (23.1% and 23.2%, respectively; RR 0.99, 95% CI 0.95-1.04) but differed in rates of reported sharing of medications (21.0% and 17.4%, respectively; RR 1.20, 95% CI 1.14-1.26).
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The effect of age on rates of medication borrowing and sharing was greater than the effect of sex. Percentages of medication borrowing and sharing reported among men and women decreased as age increased (Tables 1 and 2 ). Stratified by age, a higher proportion of respondents in the 18-24-year-old category reported ever borrowing or sharing prescription medication (39.1%) than did respondents in other age categories. In addition, women of reproductive age (18-44 years) were more likely to report prescription medication borrowing or sharing (36.5%) than older women (Ͼ44 years) (19.5%) (RR 1.87, 95% CI 1.77-1.99) ( Table 1) .
Reproductive-aged women who were non-Hispanic white were more likely to report borrowing or sharing medications than women who were Hispanic or of race/ethnicity other than white, black, or Hispanic ( Table 2 ). An increased household size was associated with an increased likelihood of medication borrowing or sharing in the overall study population, whereas it was associated with a decrease in likelihood of the same behavior among women of reproductive age. Respondents who were never married were more likely than married respondents to report borrowing or sharing prescription medications, both in the overall study population and among reproductive-aged women.
Among reproductive-aged women, we compared the practices and backgrounds of women who reported borrowing or sharing prescription medications with those who did not report this behavior (Table 3) . Women reporting excellent or very good health were less likely to borrow or share medications than women reporting good health, and women reporting fair or poor health also had a decreased likelihood of reporting borrowing or sharing prescription medications, although this difference was not statistically significant. Of the women who reported ever borrowing or sharing prescription medication, 76.6% reported borrowing or sharing in the past year. The majority of borrowers or sharers reported sharing once or twice in the past year, although about 12% reported sharing 3-4 times, and about 6% reported sharing Ն5 times. The most commonly reported types of shared medication were allergy and pain medications. Daily multivitamin use among reproductive-aged women was found to be related to a decreased likelihood of prescription medication borrowing or sharing. Additionally, respondents who used the Internet for health information were more likely to report medication borrowing or sharing than those who did not use the Internet for health information, both for the overall population (RR 1.50, 95% CI 1.44-1.56) and among women of reproductive age (RR 1.22, 95% CI 1.14-1.30) ( Table 3) . Nondiabetic respondents were found to have a greater likelihood of borrowing or sharing than diabetic respondents in the overall population (RR 1.50, 95% CI 1.38-1.63), but results were not statistically significant among reproductiveaged women (RR 1.08, 95% CI 0.92-1.26) ( Table 3) .
Reasons most accepted by women of reproductive age who reported medication borrowing or sharing included already having a prescription for the medication but not having the medication with them, having the same problem as the person who had the medicine, and getting it from a family member (Table 4) . Most reproductive-aged women with no history of medication borrowing or sharing indicated that they would not borrow or share prescription medications for any of the specified reasons (63.1%); however, already having the same prescription but not having the medication at hand and borrowing or sharing in an emergency were provided as potential future reasons for sharing by 24.2% and 9.5% of these women, respectively.
Discussion
Based on our study, prescription medication borrowing and sharing are common risk behaviors among adults and occur more frequently among women of reproductive age than among women of other age groups. Based on this study and a previous study of medication borrowing and sharing behaviors among children and adolescents, 1 a All data were weighted to U.S. Census Current Population survey data, and the resulting numbers were rounded to the nearest whole number. Thus, frequencies may not add exactly to the total.
CI, confidence interval.
borrowing or sharing increases among age groups until age 18-24 years and then becomes less frequent with increasing age. The difference in the frequency of these behaviors by sex observed in our study, with females slightly more likely to borrow or share than males, was also seen among adolescents, with an even greater difference in the adolescent age group. 1 In our study, we focused on participants' reported history of ever borrowing or sharing medication rather than recent PETERSEN ET AL. 4 a Participants who either did not reply to both questions, "Have you ever shared your prescription medicine with someone else?" and "Has anyone else ever shared their prescription medication with you?" or responded "Don't know/not sure" to both questions were excluded from this analysis.
b All data were weighted, and the resulting numbers were rounded to the nearest whole number. Thus, frequencies may not add exactly to the total. a Participants who either did not reply to both questions, "Have you ever shared your prescription medicine with someone else?" and "Has anyone else ever shared their prescription medication with you?" or responded "Don't know/not sure" to both questions were excluded from this analysis.
b All data were weighted, and the resulting numbers were rounded to the nearest whole number. Thus, frequencies may not add exactly to the total. history of this behavior. This was done for comparability with the previous study and to identify all participants who had reported the behavior. However, it might not have detected the exact age the participant was when he or she borrowed or shared prescription medication. Logically, it would be expected that as the participants' years of age increased, the percentage who reported ever borrowing or sharing would also increase because they would have had more years to perform the behavior. The opposite was seen in this study-as age increased, reported medication borrowing or sharing decreased. The same trend was seen when examining prescription medication borrowing or sharing during the previous year among age groups. Participants might have been reporting prescription medication borrowing or sharing only from recent years past while answering questions pertaining to ever borrowing or sharing. It is also possible that the increased numbers of available prescription medications over the years led to increased prescription medication borrowing or sharing among young adults who developed medication use patterns during this time. Differences in the types of medications shared or attitudes toward borrowing or sharing prescription medication might have been related to differences in age groups.
In a study on medication use among adults, it was shown that prescription drugs were used more commonly among women than men, 11 and, thus, women might have been more likely to have medications to share with others. Women might act as "family doctors," as they are often portrayed in drug commercials, 12 making them more comfortable in sharing prescriptions or prescribing them for others. Top reasons for use of prescription medications among adults in the U.S. include hypertension, headache, heart, allergy, and pain (not otherwise specified); we found that allergy and pain medications were the most frequently shared medications. 11 In our study, women who reported daily multivitamin use were less likely to have practiced medication borrowing or sharing. Daily multivitamin use might serve as a proxy for following public health recommendations, as it is recommended that women of reproductive age consume 400 g of folic acid daily. 13 Women who looked for health information on the Internet were more likely to have borrowed or shared medications. This might reflect the practice of self-diagnosis and treatment, corroborated by the high percentage of medication borrowers or sharers who agreed with the statement, "I have the same problem as the person who has the medicine." The top reason accepted by medication borrowers or sharers was, "Already have a prescription for that medication but ran out or don't have it with me." This reason might initially appear benign; however, medication dosages and types might be easily confused.
A danger of medication sharing by women of reproductive age is that it might lead to an increased risk of birth defects. The U.S. Food and Drug Administration (FDA) classifies medications into five pregnancy categories. Drugs associated with birth defects in humans but for which potential benefits might outweigh the risks for some women are classified as category D, and drugs associated with birth defects in animals or humans for which the potential risks do not outweigh the potential benefits are classified as category X. An estimated 11.7 million potentially teratogenic medications (category D or X) were prescribed to women of childbearing age during visits to physicians' offices from 1998 to 2001, 14 suggesting that potentially teratogenic medications are available for borrowing and sharing in this population. Women of reproductive age also might have received potentially teratogenic medications from men or from women in the older age group, although those groups were less likely to share medications. Additionally, for Ͼ90% of medications approved by the FDA during 1980-2000, insufficient information is available to determine the risk for teratogenicity, 15 and, thus, other prescription medications also might have adverse consequences during pregnancy. Some PETERSEN ET AL. 6 a All data were weighted, and the resulting numbers were rounded to the nearest whole number. Thus, frequencies may not add exactly to the total.
b Multiple responses were allowed for this question.
women might not recognize the possibility of teratogenic risks with certain medications and see no harm in borrowing a medication from someone else while pregnant. Finally, almost half of the pregnancies in the United States are unplanned, 16 and women who would not otherwise borrow prescription medications during pregnancy might do so unknowingly before their pregnancy is recognized. Women who borrow medications while pregnant are not likely to receive counseling on the teratogenic risk of the medications, potentially putting their fetuses at risk for adverse outcomes. There are many other reasons to discourage prescription medication sharing. People who borrow medications from others might be allergic to them (e.g., penicillins), or the medications might react negatively with an underlying condition (e.g., sulfonamides and glucose-6-phosphate dehydrogenase deficiency). 17 Medication borrowers might be more likely to use medication incorrectly, which could lead to toxic side effects. A recent study found that 7 of 1000 emergency room visits were related to adverse drug events, 18 demonstrating the prevalence and serious nature of accidental drug toxicity. Drug-drug interactions can occur with prescription, herbal, or over-the-counter medications that medication borrowers could be taking. These interactions might make the prescribed medications less effective or could interact with other prescribed medications and lead to potentially harmful interactions. Of concern particularly to women of reproductive age are drugs-such as some antibiotics, antiepileptics, and analgesics-that have been shown to decrease the effectiveness of oral contraceptives. 19, 20 Women have been shown to be more likely to use medications prone to abuse, 21 and medication sharing might also lead to abuse. Lastly, prescription sharing of antibiotics, especially because they are unlikely to be used as directed by a physician, might lead to increased antibiotic resistance. 22, 23 Our study had several limitations. We were unable to identify specific medications borrowed or shared because only broad categories of medications were available as options; thus, we could not assess borrowing or sharing of specific medications. Additionally, questions that addressed health insurance coverage were not included in the survey, and, therefore, we were unable to evaluate the effect of this factor on medication borrowing or sharing. However, the reason "Cannot afford medications" was selected by only 20% of women of reproductive age who had ever borrowed or shared prescription medication (Table 4) , suggesting cost was not a major contributor to this behavior. Although the overall participation in the HealthStyles survey for this time period was 73%, respondents were likely to have differed on numerous characteristics compared with nonrespondents, which might limit the study's generalizability. Respondents were more likely to be literate, English speaking (all surveys were in English), more interested in the topic of the survey (i.e., health behaviors), and have more time available. However, a previous study showed that responses from the HealthStyles survey were comparable to responses to similar questions from the BRFSS. 2 The results also depended on participant recall and understanding of the survey questions. Recall might not always have been accurate, and there might have been sensitivity to specific items displayed in the responses. The respondents might not have always understood the questions completely or might have inconsistently responded to questions.
Conclusions
Even though prescription medication borrowing and sharing have been suspected to occur frequently, this is the first study of which we are aware that describes the prevalence of these behaviors among adults. Prescription medication borrowing and sharing are a concern for women's healthcare providers and public health professionals because of the potential health effects for women and the possibility of teratogenic effects on the developing embryo or fetus. Healthcare professionals can benefit from increased awareness about the frequency of medication sharing in reproductiveaged women. The risks of medication sharing should be discussed with patients when a healthcare provider is prescribing a medication that might be of teratogenic or other risk if the medication is used by persons other than those for whom it was prescribed. Future studies are necessary to determine why women believe the reasons provided for medication borrowing or sharing are acceptable so that interventions can be developed to counteract these behaviors. It might also be advisable to examine market forces, such as healthcare access, timely availability, and pharmacy accessibility. Women, particularly those of reproductive age, should be counseled about the potential risks of medication sharing and borrowing.
